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PURPOSE: To provide a protective element that can prevent 
overvoltage and is excellent in safety and to miniaturize a chip type 
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CONSTITUTION: This protective element 1a comprises a heating 
element 3 made of an inorganic material and placed on an inorganic 
substrate 2, an insulating layer 4 covering the surface of the 
heating element, and a low-melting-point metal 5 placed on the 
insulating layer. The protective element 1a is used in combination 
with a voltage detection means using a Zener diode, and they 
constitute an overvoltage protection device in which, when the 
voltage detection means detects voltages not less than a 
prescribed value, the heating element 3 of the protective element 
1a is made to carry current and thereby heated. 
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* NOTICES * ^ 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The protection component characterized by consisting the front face of the heating element which 
consists of an inorganic system ingredient arranged on the inorganic system substrate, and this heating element 
of a low-melt point point metal body arranged on the wrap insulating layer and this insulating layer. 
[Claim 2] The protection component according to claim 1 which the closure of the low-melt point point metal 
body is carried out in the inside closure section which has a low-melt point point or low softening temperature 
rather than this low-melt point point metal body, and is further covered in the outside case which the inside 
closure section placed this inside closure section and an opening, and was arranged. 
[Claim 3] The protection component according to claim 1 by which the closure of the low-melt point point 
metal body is carried out in the inside closure section which has a low-melt point point or low softening 
temperature rather than this low-melt point point metal body, and the closure is carried out in the outside 
closure section in which the inside closure section has high-melting or high softening temperature rather than a 
low -melt point point metal body further. 

[Claim 4] The protection component according to claim 2 or 3 which the inside closure section becomes from 
the closure ingredient which has a metal oxide-film removal operation. 

[Claim 5] The protection component according to claim 4 which the closure ingredient which has a metal oxide- 
film removal operation becomes from solid flux. 

[Claim 6] The protection component according to claim 2 which an outside case becomes from a liquid crystal 
polymer. 

[Claim 7] The manufacture approach of the protection component characterized by including the process which 
forms a heating element by applying and calcinating inorganic system resistive paste on an inorganic system 
substrate, and the process which arranges a low-melt point point metal body for the front face of a heating 
element on a wrap process and an insulating layer by the insulating layer. 

[Claim 8] The manufacture approach of the process which closes the low-melt point point metal body in the 
inside closure section which has a low-melt point point or low softening temperature rather than this low-melt 
point point metal body after arranging a low-melt point point metal body, and the protection component 
according to claim 7 which has a wrap process for the inside closure section in an outside case by establishing 
an opening in the outside of the inside closure section further, and arranging an outside case. 
[Claim 9] The manufacture approach of a protection component according to claim 7 of having the process 
which closes the low-melt point point metal body in the inside closure section which has a low-melt point point 
or low softening temperature rather than this low-melt point point metal body after arranging a low-melt point 
point metal body, and the process which closes the inside closure section further in the outside closure section 
which has high-melting or high softening temperature rather than this low-melt point point metal body. 
[Claim 10] The overvoltage arrester characterized by making it the heating element of a protection component 
energize and generate heat when it consists of a protection component according to claim 1 to 6 and an 
electrical-potential-difference detection means and an electrical-potential-difference detection means detects the 
electrical potential difference more than a predetermined electrical potential difference. 

[Claim 11] The protection component for overcurrent protections which consists of a low-melt point point or a 
low softening temperature ingredient, places the inside closure section which closes this low-melt point point 
metal body and this inside closure section, and an opening, and consists this inside closure section of a wrap 
outside case rather than the low-melt point point metal body and this low-melt point point metal body which 
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were arranged on the substrata 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the protection component which used low-melt point point 
metal bodies, such as a fuse. Especially this invention relates to a useful protection component, in order to 
prevent the overvoltage more than a predetermined electrical potential difference. 
[0002] 

[Description of the Prior Art] Conventionally, as a protection component which used low-melt point point metal 
bodies, such as lead, tin, and antimony, the current fuse which melts according to an overcurrent and intercepts 
a current is used widely. As a gestalt of this fuse, the link fuse which attached the click to the both ends of a 
strip-of-paper-like low-melt point point metal body, the telescopic fuse which enclosed the rod-like low-melt 
point point metal body in the glass tube, the chip mold fuse which prepared the lead terminal in the low-melt 
point point metal body of a rectangular parallelepiped configuration are known. In addition, the thermal fuse 
which will be melted as a protection component if predetermined temperature is exceeded is also used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there is a problem of being hard to carry out a surface 
mount on a wiring substrate in the conventional protection component, also about the thing of which mode. To 
this, a fuse is embedded and closed in the resin of a rectangular parallelepiped configuration, and the chip mold 
fuse in which the lead terminal of a fuse was formed on the resin front face of the rectangular parallelepiped 
configuration is proposed (JP,4- 192237, A). However, since it does not necessarily result in fusing only by only 
embedding and closing a fuse in resin even if a fuse carries out the dissolution, when an overcurrent flows, there 
is a problem of the ability not to make it function as a protection component stably. 

[0004] Moreover, the small thing of the magnitude of the chip mold fuse marketed is also large as compared 
with other electronic parts carried in a **** and a substrate thickness 2.6x width-of-face 2.6x die length of 
about 6mm. Especially, the thickness of a chip mold fuse is remarkably large with about 2.6mm to generally the 
thickness of IC being about 1mm. Therefore, the height of the substrate after mounting will be restrained by the 
chip mold fuse, and has barred reduction of a mounting tooth space. Therefore, it has been a technical problem 
to make about 1mm also miniaturize the thickness of a chip mold fuse. 

[0005] Moreover, the protection component which operates with the overvoltage other than the conventional 
current fuse or a thermal fuse is called for with development of industry in recent years. 

[0006] For example, in the lithium ion battery which attracts attention as a rechargeable battery of a high energy 
consistency, since a dendrite generates to an electrode surface according to overcharge and the cell engine 
performance is spoiled greatly, it is necessary to prevent that a cell is charged more than a predetermined 
electrical potential difference at the time of charge. However, in order to prevent such an overvoltage, the useful 
protection component is not developed until now. Although the protection feature which PTC generates heat 
and the fuse melted is actually prepared as a protection feature of a lithium ion battery when the current beyond 
default value flows on a cell by a short circuit etc., such a protection feature cannot be used for prevention of 
overcharge. For this reason, the new protection component for preventing overcharge is called for, and what has 
the safety high as a protection component especially used at the time of charge of such a cell etc. on use without 
risk, such as ignition, is called for. 

[0007] This invention tends to solve the trouble of the conventional technique about the above fuses, and it sets 
it as the 1st purpose to offer the new protection component which can prevent an overvoltage. Moreover, it sets 
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it as the 2nd purpose to make it miniaturize more, securing stable actuation for the protection component of a 

chip mold also including the conventional current fuse. 

[0008] 

[Means for Solving the Problem] this invention persons came to complete a header and the 1st this invention for 
the component which carried out the laminating of the heating element, insulating layer, and low-melt point 
point metal body which consist of an inorganic system ingredient on an inorganic system substrate one by one 
being useful as a protection component which prevents an overvoltage. Moreover, not only a protection 
component such for overvoltage prevention but the conventional current fuse is included. When forming the 
protection component of a chip mold, a low-melt point point metal body is closed with a low-melt point point or 
the ingredient of low softening temperature rather than the low-melt point point metal body after arranging a 
low-melt point point metal body on a substrate, and an opening is further placed for the outside. In an external 
case A wrap, It came to complete a header and the 2nd this invention for the ability to miniaturize without 
spoiling the function of a protection component. 

[0009] That is, the protection component characterized by this invention consisting the front face of the heating 
element which consists of an inorganic system ingredient arranged on the inorganic system substrate as the 1st 
invention, and this heating element of a low-melt point point metal body arranged on the wrap insulating layer 
and this insulating layer is offered. 

[0010] Moreover, this invention consists of a protection component and an electrical-potential-difference 
detection means as an overvoltage arrester which used such a protection component, and when an electrical- 
potential-difference detection means detects the electrical potential difference more than a predetermined 
electrical potential difference, the overvoltage arrester characterized by making it the heating element of a 
protection component energize and generate heat is offered. 

[001 1] Furthermore, this invention offers the protection component for overcurrent protections which consists 
of a low-melt point point or a low softening temperature ingredient, places the inside closure section which 
closes this low-melt point point metal body and this inside closure section, and an opening, and consists this 
inside closure section of a wrap outside case as the 2nd invention rather than the low-melt point point metal 
body and this low-melt point point metal body which were arranged on the substrate. 

[0012] Hereafter, this invention is explained to a detail based on a drawing. In addition, the same sign expresses 
the same or equivalent component among each drawing. 

[0013] Drawing 1 is drawing showing the protection component of the fundamental mode of this invention (this 
drawing (a) top view, this drawing (b) sectional view). As shown in this drawing, this protection component la 
consists of a heating element 3 arranged on the substrate 2, and a low-melt point point metal body 5 arranged on 
the wrap insulating layer 4 and its insulating layer 4 in the front face of that heating element 3. Here, the heating 
element 3 and the low-melt point point metal body 5 are connected to the terminals 6a and 6b for heating 
elements, and the terminals 7a and 7b for low melting point metal bodies, respectively. 

[0014] In this invention, the substrate of inorganic systems, such as a ceramic substrate and a metal substrate, is 
used as a substrate 2 of such a protection component. As thickness of a substrate 2, although there is especially 
no limit, it is desirable to usually be referred to as about 0.1 -1.0mm from the point of a miniaturization of a 
protection component. 

[0015] A heating element 3 achieves the useful function to become a heat source at the time of making the low- 
melt point point metal body 5 melt, when using this protection component la combining electrical-potential- 
difference detection means, such as zener diode, and operating it as a protection component for overvoltage 
prevention so that it may mention later. In this invention, what consists of an inorganic system ingredient also 
as this heating element 3 is used. For example, what consists of inorganic system binders, such as electrical 
conducting materials, such as ruthenium oxide and'carbon black, and water glass, is used. Commercial 
inorganic system resistive paste can be used as such a heating element ingredient. In addition, although the 
heating element 3 which consists of an inorganic system ingredient can be easily formed by applying and 
calcinating inorganic system resistive paste on a substrate, since decomposition removal of the organic system 
component is carried out in a baking process even if the organic system component is contained in resistive 
paste, the organic system component may be contained in the resistive paste applied to a substrate. 
[0016] Thus, if what consists of an inorganic system ingredient instead of an organic system ingredient is used 
as a heating element 3, the effect of heat to the resistance of a heating element 3 can be controlled greatly. 
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Therefore, even if long duration energization is performed to a heating element 3 on the occasion of use of a 
protection component and a heating element 3 maintains generation of heat, the febrile state is stable and does 
not overrun recklessly. Therefore, there is no risk of ignition by too much generation of heat, and it becomes 
possible to obtain the protection component excellent in safety. Moreover, it becomes possible by using an 
inorganic system substrate as a substrate 2 to form easily the heating element 3 which consists of an inorganic 
system ingredient by applying and calcinating resistive paste on a substrate. Furthermore, since the substrate 
itself is made into incombustibility, it becomes possible to raise the safety on use of a protection component. 
[0017] An insulating layer 4 is a layer which insulates a heating element 3 and the low-melt point point metal 
body 5. The inorganic system ingredient which especially a limit does not have in the formation ingredient of 
this insulating layer 4, for example, uses various organic system resin, such as an epoxy system, acrylic, and a 
polyester system, or Si02 as a principal component can be used. Moreover, when using organic system resin for 
an insulating layer 4, thermally conductive inorganic high system powder may be distributed. Thereby, it 
becomes possible to make the low-melt point point metal body 5 conduct efficiently the heat at the time of 
generation of heat of a heating element 3. this — it can obtain and boron nitride (thermal conductivity 
0.18cal/cm-secand**), an alumina (thermal conductivity 0.08cal/cm-secand**), etc. can be used as inorganic 
system powder [ like ], for example. 

[0018] The low-melt point point metal body 5 can be constituted from various low-melt point point metals 
currently conventionally used for the fuse ingredient, for example, can consist of alloys of Table 1 . 
[0019] 
[Table 1] 

An alloy presentation Liquid phase point (degree-C) Bi:Sn:Pb=52.5:32.0:15.5 95 Bi:Pb:Sn=55.5:44.0 : 1.0 120 
Pb:Bi:Sn=43.0:28.5:28.5 137Bi:Pb= 55.5:44.5 124Bi:Sn= 58.0:42.0 138Sn:Pb= 63.0:37.0 183 Sn:Ag= 97.5 : 
2.5 226 Sn:Ag= 96.5 : 3.5 221Pb:In= 81.0:19.0 280Zn:aluminum= 95.0 : 5.0 282In:Sn= 52.0:48.0118 
Pb:Ag:Sn=97.5 : 1.5 : 1.0 309 in addition — the terminals 6a and 6b for heating elements, and a low-melt point 
point metal — the body and its function — Terminals 7a and 7b can be formed like the electrode terminal 
generally formed on a substrate. For example, it can form from what carried out patterning of the copper foil, 
the thing which performed nickel plating and gold plate one by one on the copper pattern, or the thing which 
performed solder plating on the copper pattern. 

[0020] As the manufacture approach of protection component la of drawing 1 , Terminals 6a, 6b, 7a, and 7b are 
formed with a conventional method on the inorganic system substrate 2, for example. Subsequently A heating 
element 3 is formed by applying inorganic system resistive paste by screen-stencil etc., and calcinating it. By 
applying insulating resin to the front face of the heating element 3 by printing etc., and making it harden it, an 
insulating layer 4 is formed and the low-melt point point metal body 5 is arranged by carrying out 
thermocompression bonding of the low-melt point point metal body foil on an insulating layer 4 further. 
[0021] as mentioned above , although the protection component of this invention can be constitute from a 
heating element 3 which consist of an inorganic system ingredient arranged on the inorganic system substrate 
2 , an insulating layer 4 , and a low-melt point point metal body 5 , it be desirable to close the low-melt point 
point metal body 5 in the inside closure section 8 , as further show in drawing 2 or drawing 3 , and to cover the 
outside in an external case or the outside closure section further . 

[0022] That is, drawing 2 is the sectional view of protection component lb which closed in the inside closure 
section 8 which has a low-melt point point or low softening temperature for the low-melt point point metal body 
5 of protection component la of above-mentioned drawing 1 rather than this low-melt point point metal body 5, 
and covered the inside closure section 8 in the outside case 9 further. 

[0023] Although the case where the scaling part does not fuse, therefore the low-melt point point metal body 5 
does not melt will arise even if the low-melt point point metal body 5 is heated by original melting temperature 
if the front face of the low-melt point point metal body 5 oxidizes Thus, since scaling of the low-melt point 
point metal body 5 can be prevented by closing the low-melt point point metal body 5 in the inside closure 
section 8, it becomes possible to produce certainly fusing when the low-melt point point metal body 5 is heated 
by predetermined temperature. Moreover, since the inside closure section 8 is formed from the ingredient which 
has a low-melt point point or low softening temperature rather than the low-melt point point metal body 5, 
fusing of the low-melt point point metal body 5 is not checked by the closure of the low-melt point point metal 
body 5 by this inside closure section 8. 
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[0024] It is desirable it not only to prevent scaling of the low-melt point point metal body 5, but to give a 
removal operation of the metal oxide film formed in the front face to the inside closure section 8. Therefore, it is 
desirable to use the closure ingredient which has a removal operation of metal oxide films, such as an organic 
acid and an inorganic acid, as a closure ingredient of the inside closure section 8, for example. Especially, the 
non-corrosive solid flux which contains an abietic acid as a principal component is desirable. This is because 
fusing since it would fuse when heated by about 120 degrees C or more, and it would be in the active state and 
the removal operation of a metallic oxide was demonstrated, when the low-melt point point metal body 5 is 
heated by predetermined temperature not only can carry out [ certain ]-izing, but an abietic acid can raise it as 
for the preservation stability of a protection component although it is inactive in a solid at a room temperature. 
Moreover, it is desirable to carry out heating melting of the solid flux, without using a solvent, and to apply the 
melt on the low-melt point point metal body 5 from the point of crater prevention, as an approach of forming 
the internal closure section 8 using solid flux. 

[0025] Although the thickness of the inside closure section 8 is based on the class of the closure ingredient etc., 
it is desirable to usually be referred to as about 10-100 micrometers from the point of prevention of scaling of 
the low-melt point point metal body 5 or the point of the removal ability of the scaling film. 
[0026] When the low-melt point point metal body 5 and the inside closure section 8 dissolve, the outside case 9 
is established in order to prevent that those melts flow out of a protection component. As shown in drawing 2 , 
it is desirable to place and allot the inside closure section 8 and an opening 10, and this outside case 9 is the 
magnitude dl of the perpendicular direction of an opening in this case. About 50-500 micrometers and 
horizontal magnitude d2 It is desirable to be referred to as about 0.2- 1.0mm. Since the tooth space where melt 
moves is secured when the low-melt point point metal body 5 and the inside closure section 8 fuse by the 
opening 10 of such magnitude, it becomes possible to produce fusing certainly. 

[0027] Although there is especially no limit about the configuration material of the outside case 9, it is desirable 
to use 4 and 6-nylon with which the flame retarder was added, or a liquid crystal polymer from the point made 
into the housing configuration where the inside closure section 8 and an opening were opened and thermal 
resistance, and a fire-resistant point. 

[0028] As mentioned above, the low-melt point point metal body 5 is closed in the inside closure section 8, the 
inside closure section 8 and opening 10 can be given further, a wrap and the front face of the low-melt point 
point metal body 5 can be protected in the outside case 9, and the certainty of fusing when the low-melt point 
point metal body 5 is heated by predetermined temperature can be secured, and thickness D as the whole 
protection component can be set to about 1mm or less. Therefore, such protection component lb becomes the 
dependability of operation as a protection component, and the outstanding protection component which 
responded to the request of a miniaturization. 

[0029] In addition, the low-melt point point metal body 5 is closed in the inside closure section 8, an opening 10 
can be further given to the inside closure section 8, and the configuration itself called a wrap can be applied also 
to a protection component without a heating element 3 in the outside case 9. Namely, although the heating 
element 3 is provided in protection component lb shown in drawing 2 R> 2 so that it may be operated with 
mentioning later in an overvoltage arrester Also in the chip mold fuse without such a heating element 3 for the 
conventional overcurrent protections Closing the low-melt point point metal body in the inside closure section, 
placing an opening and covering the outside in an outside case further When raising the dependability of 
operation as a protection component and attaining the miniaturization of a component, it is useful, and thereby, 
the thickness of a chip mold fuse can be reduced to about 50 conventional. Therefore, it consists of a low-melt 
point point or a low softening temperature ingredient rather than the low-melt point point metal body arranged 
on the substrate, and its low-melt point point metal body, the inside closure section which closes the low-melt 
point point metal body and its inside closure section, and an opening are placed, and, as for this invention, the 
protection component for overcurrent protections which consists of a wrap outside case also includes the inside 
closure section. 

[0030] On the other hand, drawing 3 is protection component lc of the mode which replaced with having 
covered the inside closure section 8 in the outside case 9 in protection component lb of above-mentioned 
drawing 2 , and closed the inside closure section 8 in the outside closure section 1 1. When the low-melt point 
point metal body 5 and the inside closure section 8 dissolve, this outside closure section 1 1 is also formed in 
order to prevent that those melts flow out of a protection component. Therefore, as the component, what has 
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high-melting or high softening temperature rather than the low-melt point point metal body 5 is used. For 
example, an epoxy system sealing agent, a phenol system sealing agent, etc. can be used. 
[0031] In addition, in protection component lb shown in above-mentioned drawing 2 , from the point of 
prevention of scaling of the low-melt point point metal body 5, or the point of the removal ability of the scaling 
film, although about 10-100 micrometers of the thickness of the inside closure section 8 are enough, usually the 
voice of protection component 1c shown in this drawing 3 — since it sets like and fusing of the low-melt point 
point metal body 5 becomes possible by melting flow in the formation field of the inside closure section 8, as 
for the thickness of the inside closure section 8, it is desirable to be referred to as about 500-1500 micrometers 
from the point of the certainty of fusing of the low-melt point point metal body 5. 

[0032] The protection component 1 (la, lb, lc) of this invention shown in drawing 1 - drawing 3 can constitute 
an overvoltage arrester by connecting like the circuit shown in drawing 4 combining the electrical-potential- 
difference detection means 12 which consists of zener diode and a transistor, the circuit of this drawing — 
setting — a terminal Al and A2 **** — for example, the electrode terminal of apparatus to be protected, such as 
a lithium ion battery, connects — having - a terminal Bl and B-2 **** ~ the electrode terminal of equipments, 
such as a battery charger used connecting with an apparatus to be protected, is connected. If according to this 
circuitry charge of a lithium ion battery advances and the reverse voltage more than breakdown voltage comes 
to be impressed to the zener diode of the electrical -potential-difference detection means 12, it is base current ib 
rapidly. It flows and is big collector current ic by that cause. Since it energizes to a heating element 3 and a 
heating element 3 generates heat, the low-melt point point metal body 5 on a heating element 3 melts, and it is a 
terminal Al and A2. It is prevented that an overvoltage is impressed in between. Therefore, this invention 
consists of the above-mentioned protection component 1 and the above-mentioned electrical-potential- 
difference detection means 12 of this invention, and also includes the overvoltage arrester with which the 
heating element of a protection component energizes with an electrical-potential-difference detection means, 
and it was made to generate heat. 

[0033] As mentioned above, although the protection component of this invention was explained to the detail, in 

addition to this, the protection component of this invention can take various modes. 

[0034] For example, drawing 5 is Id of protection components which change the superficial pattern of the 

heating element 3 of the protection component shown in drawing 1 , and the low-melt point point metal body 5, 

and two low-melt point point metal bodies 5 melted by 5a and 5b with heating. Moreover, drawing 6 is a circuit 

diagram at the time of constituting an overvoltage arrester using Id of the protection component. 

[0035] It sets to the circuitry shown in above-mentioned drawing 4 , and is a terminal Al and A2. The electrode 

terminal of a lithium ion battery is connected. A terminal Bl and B-2 Although the energization to a heating 

element 3 is succeedingly maintained even if the low-melt point point metal body 5 of the protection component 

1 melts according to overcharge when the electrode terminal of a battery charger is connected and a lithium ion 

battery is charged After the low-melt point point metal body 5 melts two places by 5a and 5b according to the 

circuitry shown in drawing 6 , the energization to a heating element 3 stops completely. Therefore, it becomes 

possible to raise the safety as an overvoltage arrester more. 

[0036] 

[Function] Since the protection component of this invention consists the front face of the heating element which 
consists of an inorganic system ingredient arranged on the inorganic system substrate, and this heating element 
of a low-melt point point metal body arranged on the wrap insulating layer and this insulating layer, it becomes 
possible [ constituting an overvoltage arrester ] by combining this protection component and an electrical- 
potential-difference detection means. That is, when an electrical-potential-difference detection means detects an 
overvoltage, the heating element of a protection component generates heat, and the low-melt point point metal 
body allotted on it melts. 

[0037] In this case, since the heating element of a protection component consists of inorganic system 
ingredients, the resistance of a heating element is stable even when the febrile state continues. Therefore, even if 
long duration energization is performed to a heating element on the occasion of use of a protection component 
and a heating element maintains generation of heat, the febrile state is stable and does not overrun recklessly. 
Therefore, there is no risk of ignition by too much generation of heat in the protection component of this 
invention, and it becomes the thing excellent in safety. 
[0038] 
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[Example] Hereafter, this invention is concretely explained based on an example. 
[0039] The protection component for evaluation shown in example 1 drawing 1 was produced as follows. 
[0040] first, the terminal pattern which prepared the alumina system ceramic (0.5mm in thickness), and showed 
the silver paste (QS174, Du Pont make) on it as an inorganic system substrate at drawing 1 ~ screen-stencil — 
applying — 870 degrees C — for 30 minutes — calcinating — the terminals 6a and 6b for heating elements, and a 
low-melt point point metal - the body and its function - Terminals 7a and 7b were formed. Subsequently, 
between terminal 6for heating elements a, and 6b, ruthenium oxide system resistive paste (DP1900, Du Pont 
make) was applied by screen-stencil, it calcinated for 30 minutes at 870 degrees C, and the heating element 3 
with 10-ohm resistance was formed, next, a heating element 3 top — a silica system insulation paste (AP5346, 
Du Pont make) — a low-melt point point metal — the body and its function — it printed so that Terminals 7a and 
7b might not be covered, and it calcinated for 30 minutes at 500 degrees C, and the insulating layer 4 was 
formed. Next, by carrying out thermocompression bonding of the low-melt point point metallic foil 
(Sn:Sb=95:5, 240 degrees C of liquid phase points) (lmmx4mm) on terminal 6for heating elements a, and 6b, 
the low-melt point point metal body 5 was formed, and the protection component for evaluation of this 
invention was produced. 

[0041] Except forming example of comparison 1 heating element 3 using phenol system carbon paste (FC- 
403R, FUJIKURA KASEI CO., LTD. make), and forming an insulating layer 4 from an epoxy system 
insulation paste, the example 1 was repeated and the protection component for evaluation of the example of a 
comparison was produced. 

[0042] About each of the protection component of the evaluation example 1 and the example 1 of a comparison, 
the electrical potential difference of 4V was impressed between terminal 6for heating elements a, and 6b, and 
time amount until a change of the current in that case with time and the low-melt point point metal body 5 melt 
was measured, and visual observation of the condition of fusing was carried out. A change of the measured 
current with time is shown in drawing 7 . Drawing 7 shows that the heating element of an example 1 shows the 
always stabilized current value, and the resistance is not changing. On the other hand, as for the heating element 
of the example 1 of a comparison, it turns out that the rise of a current started in about 15 seconds after 
energization initiation, and resistance has fallen. Furthermore with the heating element of the example 1 of a 
comparison, it turns out that the current value is rising rapidly from after [ energization initiation ] about 80 
seconds. 

[0043] Moreover, with the protection component of an example 1, time amount until the low-melt point point 
metal body 5 melts is 21 seconds, and the change according to rank was not accepted in the appearance of a 
heating element from beginning to end. On the other hand, with the protection component of the example 1 of a 
comparison, time amount until the low-melt point point metal body 5 melts is 19 seconds, and the heating 
element ignited in about 93 seconds after energization initiation. 

[0044] It has checked that the high protection component of safety could be obtained from the above result by 
constituting a heating element from an inorganic system ingredient. 

[0045] the low-melt point point metal body 5 top of the protection component produced in the example 2 
example 1 — paste-like flux (TS-M HAand78-) the voice shown in drawing 2 by forming the inside closure 
section 8 and pasting up the outside case 9 subsequently cast using the liquid crystal polymer (G-530, the 
Nippon Oil chemistry company make) with epoxy system adhesives by applying the product made from 
TARUCHIN to the thickness of about 0.5mm — the protection component [ like ] be produced. 
[0046] Solid-like flux (Flux K201, product made from TARUCHIN) was applied using the dispenser heated at 
140 degrees on the low-melt point point metal body 5 of the protection component produced in the example 3 
example 1, and, subsequently the inside closure section 8 was formed by processing so that the flux applied in 
100 - degree C hot blast circuit system oven may spread in homogeneity on the low-melt point point metal body 
5. The thickness of the flux at this time was about 0.8mm. 

[0047] Next, applied the epoxy resin of 2 liquid hybrid model so that the whole surface of the obtained inside 
closure section 8 might be covered, and it was made to harden at 40 degrees C for 16 hours, the outside closure 
section 1 1 was formed, and the protection component of a mode shown in drawing 3 was produced. 
[0048] each of the protection component of the evaluation example 2 and an example 3 - a low-melt point 
point metal — the body and its function — when the electrical potential difference of 4V was impressed between 
terminal 6for heating elements a, and 6b, having connected the multimeter to Terminals 7a and 7b, and 
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checking resistance, it was checked that the low-melt point point metal body 5 melts within 60 seconds also in 
which protection component. At this time, the outflow of the low-melt point point metal body from the outside 
case 9 or the outside closure section 1 1 was not observed. 

[0049] Moreover, each protection component was held for 250 hours under 60 degrees C, 95%RH, or the 105- 
degree C environment, and the same electrical-potential-difference impression trial as the account of Gokami 
was performed. Also in this case, the same result as the original electrical-potential-difference impression trial 
was obtained. 



[Effect of the Invention] According to the 1st this invention,, an overvoltage can be prevented and the protection 
component excellent also in safety can be obtained. Moreover, according to the 2nd this invention, it becomes 
possible about the protection component of a chip mold to make it miniaturize more, securing stable actuation. 



[Translation done.] 
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(1 a. 1 b, 1 c) l* % B4lc^-rBB0)«fc5lc % y 



2ttt^*)14-T»«-r*Ci:lCcfcy. iSmiEKihS® 

1 % A2 en*. «?itf"j^^A-f ^->«a*(D««a3S 

«<B««tt^*<««**U 4B^B1 . B2 ttSS 
giaticK— i b A<SKtt« **il=*y**4au* 

^mssic 3 (caa*ti. »sm* 3 

Ot, 96»(»3J:a)«lBijS*«(t5*<»BfL. ffl^Al 

lair y ffim**t*j»**i<& <* 5 i= LfcaaiEiKjtgB 

[0 0 3 3] J*t±> *JfiW<D«HI*T-lCOL^rB«lC|tl 
[0 0 3 4] B5lt IH^LfcSBS^ 

SSSSH* 3 t WHAM* 5«¥i»4/<>->$M 
u au»ic«fey«ttjSi*ai*5A<2ttHf5 a. 5b-o» 

K**<fc3l::Lfc«BHIHF-1 dt'Mo *fc. B6f*^ 

omsB-cfc^o 

[0 0 3 5] ±»<DB4lC^LfcHtt*J*l::fcl v CI** 

^A-r*>«***«Lfc»dic a*«i=*y««* 

T 1 (DSBuS&JIf* 5 ^<i§R L r 1 51 3 ^ 

H^S»5^2M5a. 5 br*?§RLfc^(*. ^Sft 

»3^a>ii«*<^±^fluh-r* 0 LfcA^t, ismmiw 

[0 0 3 6] 

atflt«li±l:E8*3lifc«Bi«*^64 
[0 0 3 7] C(DS§, R«*^<0*}!ft{tl**«S*t» 

»s*«Ltt, *'0)*»ttBi*se36Lrey. a^-r 



[0 0 3 8] 
[0039] 114605 1 

[0040] liMffitit, 7;us-*-*-fe^ 

5 (f^fO. 5mm) SffllL, ^CD-tClffi'*— X 
h (QS17 4, fa/K^aS) *B1 lC«LfcHI*/< 

U— tannic* y Mr l. 8 7o°c-e3o 

ttfel&jSL. M»fflS^6a, 6 b<tffi»jS*Bf*ffl 
a. 6 b KMC MJbf-OAitSfi^-X h (DP1 

9 0 0. Ti/K^ttS) *X^«J — >Hi»jfcj:ya« 
U 8 7 0°Ct*30^ML, 10QO»8iStofe 
»»»3S»jaiLfc. »«K*3-tlCi/iJ*S«« 
K-Xh (AP5 3 4 6. ^ri/K^ttSJ) <£lilA£ 
^1*^*8^7 a. 7 b^gfrfcl^dlcEPfgflL. 5 00 
tt?3 0»M*J«Lrlft«li4*»*Lfc. aWC 
(*fflSf6a, 6 b±|CffiIi£&SJS (Sn : Sb = 9 
5:5. iSffli^2 4 0°C) ( 1 mm x 4 mm) 
r*-4:lc*y«llljft*B*5t»rtL. 
flJ«B»**f*BLfc. 

[004 1] tt««1 
RUMtSi^zy-^-Tp^-X h (FC-40 

3r. m^itmnm) %m^TMf$.L. tt»i4$i* 
^i/Rjftjt^-x h*^»«-r«i2mi*j8J6« 1 *«y 

[0042] WflE 

Officii 1 xtfitiKM 1 <r>&mmwz*i'e*u-^r. 

*«lfl!>Sfi»(»l*«l=«3ELfc«a«t«L. *<D«tt 

fl 1 cD«saM*»a*ntttt» 1 5»tta©±*tf»* 

[0 0 4 3] mi&m 1 <7>SiIffe^T*l*. {6»fc&$ 

^ffiicii, »*&»giJ<Dj6<b(4E«>6tt/j:A^ofc. 
tttt«1<D«B**-CI*, 5 3&<»Brr** 

-C0)«IBI*1 9 8>T?fcy. B«flttftttl9 3f>-eMMt 

[0 0 4 4] a±0)fS^6 % ft»««ft«3R«mT7« 



^^f$gf]¥8-1 6 1990 



[0045] Sgffiftl 2 

X Hfc^'V^X (H A • 7 8 ■ TS-M, $ )Vf >ft 
8) £&)0. SmmCDff^lr^^r^ZtlC^yrtfilJ^ 
±»8S»fiKL. *L^-CJ»Jl#y V— (G-5 3 0. 0 

S/SRttJMB-eft^iCtlCcfcy. B2lc*Lfctt«0) 
ftB**£ftflLfc. 
[0046] Jttl&ffl 3 

tt^^X (Flux K2 0 1 . ^;UT>aSi) 5 
140° iciJD^Lfc^-f X^>+h— ^ffll>T^*L. * 
IVC1 0 O°C0>j&IL9iItxM-— + B*Ltr^5 
v * 5 ±lc*d-|ci£*<S <fc o iz&m? 

«CtlC*yrt«»Jh»8*»«Lfc. ^^#0)77 
*;/<7X<DJ?^[£$]0. 8mmtfcofco 
[0 0 4 7] »6*Lfcrt«»Jt«8(D±ai*B5 
*5K2*B*fi<DX7|^5,«B*B*U 4 0°CT*1 
6BHMMb£l*« ttffil»it»1 l£»jftU B3IC7FL 
fcB*a>fl«***fMB Lfc. 

[0048] P« 

Hffi« 2 KtfXKfl 3 a)«B*T0)*4i*tticot\T, 

fiBA-Mf*BNI?- 7 a. 7 b|Cfv^JWl/f >-^ 
6 bF B 1(C4 VCDma^EPttlLf-tCo. ^-rti<7>«B* 
^*<5tS$Hfc<, c<D£#*«^— X9fc4lM**MBJS 

ih§ui i ^6a>is»ja#B{*oaEmii««*n^o 

[0 0 4 9] £fc* -t4l**L(D«B*^* 6 0°C. 9 5 
% R H X li 1 O 5 °C(Di«T t 2 5 0 RflftB L , *<T> 

[0 0 5 0] 

se±ttlct»«*tfc«B***»*wt*< 
**** WMttMtHSLoo, *y*Bfc*1** 
[BB0>n«&KB] 

[B1] *BB0)«B**a> 3 l l BB (HB (a) ) M 
©f®B (SB (b) ) T?fc*o 
[B2] #*W<D«B* : Paffi©ffi«0> 3 FffiB <I^B 
(a) ) &tfBfri3B (f^B (b) ) T-fe^o 

[B3] *«fflo>«B*-T-a)flSa>ffl[«a>TffiB (i^B 

(a) ) &tfBT[BB (lolB (b) ) T'feSo 

[B4] *f8wa>«fi*T-*ffli^fca«ffii»±*«a)0 

BB-Cfc*« 




*#H¥8- 1 6 19 9 0 



(a) ) fttfKIB (RIB (b) ) -efc&o 

[07] |lllflfttfitlMa)«IH*7a>»IM*lc«Ee 

So 

1. 1a, 1b. 1c, 1d SSfSi^ 
2 ft& 



[01] 




(i-xKIB) 



[03] 



3 

4 ««■ 

5 (EUkjAftMtt 

6 a, 6 b 9U&#mm* 

7 % 7 a , 7 b ffiltt^*H(*ffl«T- 

9 *HM*— X 
1 0 £Rgi 
1 1 *«ttJhff 
1 2 BEE8!*D^a 

[02] 



6a 2 3 4 S 8 9 




-*k- d 

(x-xKfflB) 



(a) 



6a 2 8 4 6 8 « 



[04] 




1 c 



Ago 




o Bl 



o B2 




ttfll <a ec) 
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